Siderophores are small molecules produced by bacteria that bind ferric iron in the surrounding environment with extraordinary affinity. A new study provides evidence that a simple animal host, Caenorhabditis elegans, co-opts siderophores to promote its own iron acquisition and growth.
demonstrate that a kidney disease characterized by apparently spontaneous nephropathy that had been recognized in laboratory mice for many years is caused by a newly recognized virus named the mouse kidney parvovirus (MKPV) . That virus appears to be widespread in mouse colonies as it is not detected by current diagnostic tools, and its recognition presents new opportunities for understanding the pathology of tubulointerstitial fibrosis.
A lot of activity these days is focused on understanding the viruses that are infecting animals, plants, and other organisms. This research continues to remind us that viruses are ubiquitous in nature and also that most viruses cause only mild or even no disease in otherwise healthy animals. In this issue of Cell, the study by Roediger et al. shows once again the power of new sequencing technologies for the identification of common but previously unrecognized viruses in one of the most closely studied animals: the laboratory mouse (Roediger et al., 2018) . Here, the authors use deep sequencing of RNA in samples from immunodeficient mice that were suffering from kidney fibrosis and renal failure and reveal that some sequences matched sequences of parvoviruses. Follow-up studies confirm the existence and properties of the virus and complete the sequence of the entire viral genome. Although the virus, which they have named mouse kidney parvovirus (MKPV), could not be isolated in culture, transmission of the virus to additional immunodeficient mice through infected materials recapitulates the infection and renal disease seen originally. Those studies also reveal more details of the pathogenesis of the disease, with virus replicating in the renal tissues-as is suggested by the presence of intra-nuclear inclusions that are similar to those seen for parvovirus infections.
Rodent parvoviruses have previously been found as contaminants of various tissue culture cell lines (Crawford, 1966) , as well as infections of mice or their isolated cells (Bonnard et al., 1976) . The new virus is not closely related to the several rodent parvoviruses that have been identified previously and characterized, for which there are current diagnostic tests for screening mice for infection (Macy et al., 2011) , and therefore would not have been detected with the currently available tests. However, it is relatively closely related to a number of parvoviruses or their sequences that have been found in other animals, including mammals, birds, and reptiles. It has proven difficult to eliminate parvoviruses from animal facilities and to keep them out once removed (Reuter et al., 2011) , likely because they are common infections of wild rodents, are often persistently shed in the urine, and are very stable in the environment (Abolins et al., 2017) . Diagnostic tests specific for this new virus will allow it to be detected and likely controlled in both academic animal facilities and in other sources and breeding centers of laboratory mice. As these viruses undoubtedly result in variation in the results seen in the infected mice, and by comparison with uninfected animals, their control will reduce variability in some mouse experiments. Conversely, understanding the effects of these types of viruses on experimental systems will also reveal how our clean laboratory environments alter the immune responses compared to normal ''dirty'' mice, which appear to more closely resemble the immune status of humans (Abolins et al., 2017) .
This study highlights the great diversity of viruses that are present and now being revealed in animals, many of which do not cause clinical disease in otherwise healthy individuals, including viruses of humans. Indeed, close examination of deep sequencing data from tissue or fecal samples has revealed many parvoviruses and other small single-stranded DNA viruses that are widespread in different animals, as well as in the environment (e.g., Ng et al. [2015] ; Franç ois et al. [2016] ). Parvoviruses generally require the presence of cells in mitotic S phase to support their DNA replication and efficient gene expression. Thus, they often cause increased disease in neonatal animals and target tissues that contain high levels of dividing cells, such as the activated cells of the immune system or the stem cells that regenerate the intestinal epithelium. The relationship between the cell and viral replication is unclear in this study, therefore further studies are required to reveal the underlying pathogenic processes. The targeting of and damage seen in the cells and tissues of the kidney may resemble and provide a model for polyomavirus-associated nephropathy (PVAN), a significant disease in immunosuppressed kidney transplant patients. Understanding the mechanisms that lead to damage in the kidney and viral growth and persistence will inspire research leading to new strategies for control of that disease in infected humans.
